The main focus of this study is to estimate the rural-urban income and own price elasticities across a range of consumption quintiles. The analysis revolves around computation of expenditure/income and price elasticities (own price and cross price) including the compensated and uncompensated elasticities of food items using HIES data (2010)(2011) 
Introduction
Food is a fundamental requirement that has a huge economic impact on the life of households in Pakistan. In this view, acquiring in-depth knowledge of factors influencing food demand becomes imperative so that inclusive and effective agricultural, nourishment and social policies can be 54 formulated for smooth, better and cheap access to food materials. Food demand elasticities illustrate chief evidence in this regard and are empirically estimated with the help of econometric procedures. Besides, these income and price elasticities, there are some other determinants that directly or indirectly affect demand for food and also help in improvising these policy options for strengthening the households in getting healthier food. These majorly comprise of effects of varying incomes on per head expenditure trends in rural as well as urban regions, the influential presence of economies of scale in food expenditure of households having different number of members, and the concurrent impact of total household expenditures together with their settlement position and size of family on nutrition expenses in any country. Measurement of elasticity estimates provide a useful analysis of consumer demand analysis and it gives a meaningful direction to the policy makers interested in determining the tax direction. Since, the aim of the study is to conduct a detailed analysis of expenditure elasticities, price elasticities, cross-price elasticities and own-price elasticities of food groups so that consumption differences between various households across rural-urban sectors can be observed easily. The study is organized into six sections. Section 1 introduces the topic under discussion and Section 2 focuses on the price elasticities from HIES data, section 3 is based on the data and estimation procedure while section 4 talks about the QUAIDS model and Section 5 and 6 are based on the results and conclusion of the study.
Price Elasticities from HIES Data
Deaton and Grimard (1992) adopted the methodology of Deaton (1988 Deaton ( , 1991 and analyzed the demand patterns of different commodities using Household Integrated Survey of (1984-85) Pakistan. A rural-urban analysis has been done for various households across the country. In this study, for the purpose of analysis, price data set provided in HIES has been used instead of independent data set of prices in order to get the unit values. Cross-price elasticities, own price elasticities and expenditure elasticities have been computed. 2 55 Deaton (1997) used data from the U.K. Family Expenditure Survey (FES) form 1970 to 1986, under a variety of alternate parametric and nonparametric estimation techniques and concluded that the Working-Leser form was not suitable for some commodities, while for others commodities like food, Engel curves did appear to be very close to being linear in log income. The study confirmed that the share equations quadratic in the logarithm of total expenditure might provide a good and suitable approximation to the Engel relationship in the raw micro data. After analyzing the U.K data and Engel curvature, the study recommended that Quadratic Almost Ideal Demand System (QUAIDS) should be constructed so as to nest the Almost Ideal demand model that has leading terms that are linear in log income while QUAIDS (Banks, Blundell, and Lewbel, 1997) involved including the empirically indispensable rank 3 quadratic terms.
In addition to this, the study considered QUAIDS (Banks, Blundell, and Lewbel, 1997) model as the most reasonable and empirically best model to analyze demand systems after a preliminary data analysis and the study presented nonparametric kernel regressions, quadratic polynomial regressions, and point wise confidence intervals for the nonparametric Engel curves of five commodity groups in a three-year period in the middle of sample considered.
3 Furthermore, the study exposed that the quadratic Engel curve preferences satisfy integrability without the requirement of the constant ratio-restriction that necessitates the rank 3 specification for any demand system that is linear in functions of income. Moreover, to use any functional model, it must satisfy the four criteria of additivity, homogeneity, nonnegativity and symmetry. These conditions are derived from the New Classical demand theory. And, to choose any functional form satisfying such conditions is a matter of attention and great interest for the analysis of consumer behavior. Adding up restriction, homogeneity condition and symmetry condition must be fulfilled in the model for its usefulness and validity and QUAIDS (Banks, Blundell, and Lewbel, 1997) satisfied almost all the assumptions of complete demand system. 
Data and Estimation Procedure
The data for prices is collected from Pakistan Bureau of Statistics (PBS), in the form of two published data sets. First data set consists of prices of 374 commodities included in consumer basket by district level with base year of 2000-01. Their weights are not in public domain. And, second data set comprises of 92 composite price indices of these commodities, when categorized together in aggregate form. Unlike former data set, these 92 composite commodities are weighted. The missing data on prices of commodities was obtained by filtering the respective households according to their district, and the month in which they were surveyed. As current studies empirical work entails both price indices and weights, so second price data set of 92 composite items is utilized in case of overall food groups.
In this study, first and foremost step to analyze original data set was that the taken data set was cleaned by removing outlier observations that can possibly lead to biasness in estimates. In order to perform estimation and simulation exercises, virtually all goods and services included in consumer basket are considered. Yet, suitability of the each and every single observation cannot be checked as often required in most of the intensive studies. Hence, a more conventional approach is followed in which observations with prices lying above and below the first and ninety ninth percentiles for every commodity group are omitted from the analysis.
The aforesaid unit values are basically used to construct the CPI and are observed at greater disaggregated level with respect to the consumer goods and services. Such level of disaggregation in not confined in HIES. To overcome this thing, a weighted average unit price gained in CPI data is harmonized with each taken consumed commodities or services in HIES. Hence, the unit prices and weights of the CPI commodities as given by FBS are considered. Finishing the data gathering and variable generation process specifically by getting the physical quantities and unit prices, all taken items are aggregated into ten aggregate commodity groups. With respect to every household and commodity bundle, total expenditure and quantities consumed are added up, while prices are gained by dividing former with latter. The compositional diversity of item groups across households presented different prices correspondingly.
This study presents the estimates of expenditure elasticities for rural and urban regions, Marshallian price elasticities of individual items for 1 st and 5 th expenditure quintiles, all for ten Aggregate Food Commodity (AFC) groups under scrutiny. These groups include spices, vegetables, sugar and gur, edible oil, pulses, meats, milk and milk products, tea, coffee and soft drinks, cereals and fruits. The elasticities are further attained for 1 st (poorest) and 5 th (richest) quintiles to weigh the consumption differences.
The QUAIDS
The QUAIDS (Banks, Blundell, and Lewbel, 1997 ) model has been used as the basic model for the complete demand system estimation in this study due its flexible functional form and nimbleness in estimation.
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QUAIDS (Banks, Blundell, and Lewbel, 1997 ) is an extension of AIDS and LES and it provides a useful and realistic analysis of consumer demand by accompanying various households characteristic. Moreover, the model satisfies the basic properties of demand system including additivity, homogeneity, non-negativity and symmetry; therefore, the current study incorporates the QUAIDS model to compute elasticities.
QUAIDS (Banks, Blundell, and Lewbel, 1997 ) is a generalization of the Almost Ideal Demand System and it is based on the utility function given as; 
The demand system must satisfy the following properties i.e. additivity, homogeneity, symmetry, and negativity in order to be consistent with utility maximization. The first three must conditions can be imposed using linear restrictions on the parameters of the model; Adding up;
The adding up condition implies that the sum of quantities demanded, evaluated at their respective prices, must equal the available total expenditure of the household.
Theoretically, the demand functions must be homogeneous of degree zero in income and price. The homogeneity condition considers a proportional change in all the prices and income. Hicksian demand functions are homogeneous of degree zero in prices and Marshillian demand functions are homogeneous of degree zero in both expenditures and prices. This rules out the possibility of money illusion. Symmetry derives from the existence of consistent preferences, assuming that any cost function representing any consistent preference is twice continuously differentiable. Negativity cannot be imposed in such a manner but it can be estimated through Slutsky matrix to see if this condition is satisfied.
If household demographics have to be considered then the demographic denoted as k=1,…,K can be theoretically entered as tasteshifters in the share equations and in order to maintain integrability , the part of α i in ln a (p) in Equation 1 becomes;
And the equation for budget shares then becomes;
The adding up condition now comes out to be; 
Uncompensated and Compensated Elasticities in QUAIDS
The Uncompensated and compensated elasticities in QUAIDS (Banks, Blundell, and Lewbel, 1997) 
Results of Food Items using QUAIDS
Having discussed the basic equation of QUAIDS (Banks, Blundell, and Lewbel, 1997) and the formulae of compensated and uncompensated price elasticities, here comes the empirical analysis of the elasticity estimates of food items considered in the present study.
The model represented in equation 5 was initially estimated for the whole sample of households irrespective of their consumption quintiles. Afterwards, the households were fragmented in accordance with their consumption quintiles, and then models were estimated for each of them.
This study also assumes two stage budgeting where preference structure of consumers is such that, initially, they choose how to spend their income among groups of commodities such as food, transportation, health services, and education etc. At the second stage, the consumers allocate their budget in each group, as determined in the first stage, to commodities in that specific group. The empirical results obtained for the QUAIDS model illustrate that the sign of estimated parameters were in line with the theory. As a result of the second stage of two stage budgeting procedure, the estimated elasticities for the food items for the complete sample are represented in Table 1 . The total estimated equations were eleven and the number of food commodity groups was ten, the eleventh equation was estimated for other goods and services. The expenditure elasticities were statistically significant for almost all food groups. They have positive signs for spices, vegetables, sugar and gur, edible oil, pulses, meats, milk and milk products, tea, coffee and soft drinks, cereals and fruits for all households including urban families and rural 62 families as well, thus, indicating a rise in their demand with rising incomes and vice versa.
Goods with income elasticities below zero are called inferior goods; goods with income elasticities between zero and one are called necessities while goods having income elasticity above one are luxuries. Elasticities can themselves vary with income, so e.g. a good that is a necessity for the rich can be a luxury for the poor (Lewbel, 2006) .
It can be observed in Table 1 that fruits have the overall highest expenditure elasticity (1.268) and the value was found to be highest for both urban (1.342) and rural sectors (1.316). This indicates that fruits are luxury for both urban as well as rural sectors. The most inelastic food group was cereal for both the urban and the rural households.
8 As far as the estimates of own-price elasticities were concerned, it was observed that all the food groups exhibited negative signs as expected.
9 These results lead us to an interesting finding of the study i.e. for many households; fruits are a luxury and normal food item amongst all other food groups. Kakhki, Shahnoushi, and Rezapour (2010) also observed that fruits and meat were luxury goods for Iranian households in 1961-1986. However, meat just comes after the fruits in terms of the expenditure elasticity. So, meat is the most luxurious food group after fruit. This is backed by the reason that people in Pakistan are generally not conscious about their health so they rarely allocate their budget towards fruits and meat. One other reason for this is lack of awareness about the nutritional value of fruits as well as meat. There exist a substitutability between the meat and pulses, as both are rich source of protein so when affordability of any one of them decreases, the consumption of the other increases. Rural-urban comparison shows that meat is a necessity in all urban areas but a luxury for rural areas. 10 We observed that rural-urban difference in consumption patterns and it was found that urban counterparts were better off as compared to their rural counterparts. 
Results by Consumption Quintiles
The QUAIDS (Banks, Blundell, and Lewbel, 1997) model permits the calculation of elasticities for different consumption quintiles groups and HIES data materialized this happening. The income and price elasticities are computed for the poorest and the richest households and the results are presented in Table 2 . The quintile wise analysis helps in understanding the manner in which consumption of the two extremes i.e. richest and the poorest households differ.
The Table 2 represents the expenditure (income) elasticities and uncompensated own-price elasticities for the poorest families considered in analysis. The expenditure elasticity estimates for all the food groups were positive for the poorest families and fruits came out to be a luxury for them as the value for its expenditure elasticity came out to be the highest (1.48) while the estimate of expenditure (income) elasticity of cereals was the least among all other food groups. This indicated that cereals were highly inelastic (0.647) consumption group for the poorest households and demand for cereals responded less to changes in the price for them. On the other hand, the signs of the own-price elasticities were negative for all food groups considered in the study. Having a look at Table 2 , it is seen that meat, tea, coffee and soft drinks and milk and milk product groups have highly elastic attitude towards the change in own price, having own price elasticities -1.251, -1.124 and -0.965, respectively. The food groups of spices, vegetables, edible oils, pulses, tea, coffee, and soft drinks were observed to be a necessity for the 1st quintile despite that cereal were the least inelastic necessity item for the poorest households. Table 2 represents expenditure and Marshallian own price elasticities for the 5 th quintile. It can be noted that the expenditure elasticity estimates for the richest households were relatively lower for all the food groups ranging from spices to fruits when compared with that of 1 st quintile households. This indicates that rich households will not spend more on food items when their income rises. All signs for values of own price elasticity is less than zero as expected with inelastic demand. The size of the individual price elasticity for the poorest households ranges from 0.215 (pulses) and 1.251 (meats). Meat has the highly elastic demand meaning that a little change in its own price will lead to their greater substitution in terms of other food items by all households.
11 Furthermore, the results also supported the fact that Sugar and Gur are a luxury for the poorest households but a necessity for the richest households. 
Cross Price Elasticities
The values of the cross price elasticities are smaller, in absolute terms, when compared with expenditure and own-price elasticities. This is in fact true in case of uncompensated and compensated cross price elasticities shown in Table 3 and 4, respectively. Uncompensated (Marshallian) own price-elasticities are represented in Table 3 . The signs of the uncompensated own price elasticities for all Pakistani households came out to be negative as per the expectation.
13 If Pakistan was considered on the whole, then the results revealed that edible oils had the lowest (0.205) inelastic value of with respect to its own price in absolute terms, and milk and milk products had the highest absolute value (1.026), thus, revealing that the consumer demand for the milk and milk products is elastic while it is inelastic in case of edible oils. The values that have been represented in 'bold' are the uncompensated own price elasticities for Pakistan while the remaining figures in Table 3 are the cross price elasticities. The highest value of the cross price elasticity is 0.814 for pulses and edible oil and the lowest value of cross price elasticity is 0.001 for sugar and meat. This reflects that the substitution effect between pulses and edible oil is comparatively greater than it is between sugar and meat. However, the value is still less than unity, hence, it can be concluded from the given result that the substitution effect between food groups of sugar and meat is negligible. Similarly, the substitution effect between pulses and edible oil is also slightest as the value is less than unity. Table 4 represents the compensated (Hicksian) price elasticities for the total sample under analysis of this study. For the total sample under discussion, the signs of the compensated own price elasticity estimates were less than zero and correct and the highest absolute value was 0.924 for milk and milk products. On the other hand, the lowest value was found to be 0.254 for edible oil. It showed that a change in the price of milk and milk products and edible oil will have a slight effect on consumer demand for edible oil and milk and milk products. However, the magnitude is relatively greater for milk and milk products as compared to edible oil and the demand for both food groups is still inelastic when changes in their own prices occur.
14 The values other than those represented in bold letters are for the cross price elasticities. The substitution effect between meat and sugar was negligible as the value of the cross price elasticity between the two food groups was 0.001; however, the two groups will act as substitutes for each other as the value is less than unity. 15
Results by Quintiles
The Table 5 shows the Uncompensated (Marshallian) Price Elasticities for 1st Quintile (poorest households). The results of the table show that own price elasticities had expected signs and the absolute values of own price elasticities of ten food groups considered were less than unity which meant that change in the price of the groups itself brought a little change in the demand for the whole group itself. The greatest own price elasticity was 1.251 (meats) and the lowest value was for pulses (0.215). Meats has the highly elastic demand meaning that a little change in its own price will lead to their greater substitution in terms of other food items by the poorest households. Moreover, the values of uncompensated cross price elasticities for the poorest households were less than unity, thus, signifying inelastic consumer demand for these groups and it also meant that the substitution effect was less among these groups. The highest value of cross price elasticity of demand was found out to be 0.814 in case of pulses and edible oil for the poorest households. This means that the poorest households have inelastic demand for pulses and edible oil but the degree of substitutability between the two food groups is lower for the same reason that the elasticity value is less than one. The lowest value of uncompensated cross 69 price elasticity of demand came out to be 0.001 in case of sugar and meat. These results were similar to the ones obtained for the uncompensated price elasticity estimates that were computed for Pakistan. The Table 6 represents Compensated (Hicksian) Price Elasticities for 1st Quintile (poorest households) while Table 6 shows Compensated (Hicksian) Price Elasticities for 5th Quintile (richest households). It is important to note that compensated elasticities suggest variation in quantity demanded of specific good or service due to price shocks, while the variation in actual household expenditure caused by such changes in prices is offset by adjusting budgetary expenditures in order to keep utility level constant. The estimates of own price elasticities in both cases are correct with their expected negative signs. In case of poorest households, the highest absolute value of own price elasticity is against meat (1.351) while in case of the richest families, it came out to be 0.645 against milk and milk products. This 70 means that demand of meat for poor families was highly elastic and little changes in meat's price would cause a greater change in the demand for meat itself. On the other hand, demand for milk and milk products was inelastic for richest households but it was comparatively higher when compared to own price estimates of remaining food groups in case of richer families. Moreover, the cross price elasticity estimates for the poorest households were less than unity for almost all the food groups considered. Meat and vegetables, Tea, coffee and soft drinks, tea, coffee, soft drinks and edible oil, pulses and vegetables, fruits and tea, coffee and soft drinks were complements as their cross price elasticity was less than zero in case of poorest families. The signs of cross price elasticities were positive and the values were less than unity for households belonging to 5 th quintile, with highest value for edible oil and sugar (0.992) and lowest for sugar and spices (0.002) and meat and milk and milk products (0.002). In comparison to the poorest households, Table 7 shows the Uncompensated (Marshallian) Price Elasticities for 5th Quintile (richest households). The results of richest households revealed that meat had the maximum figure of own-price elasticity i.e. 0.978 which is closer to unity but less than one showing that the effect of its own price change will be there and it cannot be ignored. However, the estimated value falls below unity, the demand for meat is inelastic to changes in its own price when richest 71 households are taken into account. On the other hand, it was also discovered that the minimum observed own price elasticity was of edible oil (0.189). It meant that the consumer demand for edible oil was least responsive to changes in price of edible oil itself but meat demand was a bit more responsive to its own price change though the demand was still inelastic. Richest households had lower uncompensated (Marshallian) individual price elasticity of meat demand (0.978) than for the poorest households (1.251). Moreover, the cross price elasticity estimates for the poor families were less than unity for all the food groups but it was observed to be highest for edible oil and pulses (0.814) and lowest for sugar and meat (0.001). It can be said from the obtained result the degree of substitutability between sugar and meat was the least as compared to the degree of substitutability between edible oil and pulses and consumer demand for any one of them was less responsive to changes in price of the other. In addition to these finding, estimates of expenditure elasticity for cereals was the lowest among all groups for all the provinces (see Table 9 and 10). In case of Pakistan, Fruits, milk and milk products and meat had the income elasticity greater than one which indicated that these groups were a luxury for Pakistan as whole. The same was true for Punjab, Sindh, and KPK for meat and fruits. However, results of Balochistan showed that milk and milk products was not a luxury item for the households as the income elasticity was closer to unity (0.924) but not greater than unity. Spices, Vegetables, Sugar and Gur, Edible Oils, Pulses Tea, coffee and soft drinks and Cereals were observed to be necessity goods for Pakistan as a whole because their expenditure (income) elasticity estimates fell between 0 and 1. On the other hand, estimated of price elasticities, shown in Table 10 exhibited, negative signs for all the food groups considered. Sign of price elasticities was negative in all cases for all the provinces and Pakistan as whole. This indicates that all food groups have inelastic demand i.e. a change in price of any of these food groups will not change their demand greatly, hence, setting them good for taxation.
Conclusion and Policy Recommendations
On the closing end, it can be said that the poorest families in Pakistan are the most vulnerable section in the society as their budget share expenditures are greater on food items as compared to the expenditures of richest households taken into analysis. The elasticity estimates clearly showed that richest households spent less on food items with rising income as they switch to consumption of non-food items and other durable goods. The richest families in Pakistan have lower expenditure elasticities and this has been supported by the results reported above. Consumption pattern of poor and rich households is significantly different and an interesting finding of the study was that sugar and gur was observed to be a luxury for poor households but a necessity for rich families. Moreover, the consumption patterns not only vary across rural-urban regions but they also differ across provinces. Expenditure elasticity of fruits was found to be highest in both rural and urban sectors and this is reasoned by the current economic scenario in the country where higher tax rates, consumer preferences and low salaries determine what people prefer in food consumption to a greater extent. Fruits are a luxury item for rural households because they cannot afford buying fruits in situation where they have to face a tight budget constraint to meet basic needs of life such food, shelter and clothing. This is not only a general perception that fruits are a luxury for many but findings of this study prove this assumption to be true as they are based on a large sample size. So, it can be said with confidence that fruits are a luxury for both urban and rural households as well as for rich and poor households. Another finding of the study was that most of the food groups showed substitution effect for each other. 16 This might be because of lack of dietary diversity in food that Pakistani households consume. 'There is a lack of dietary diversity in 75 Pakistan because their diets are predominantly based on starchy staples with little animal products and few fresh fruits and vegetables ', Aziz et al., 2011. Goods that are consumed are based on single food with little amounts of animal products or from plant, thus, necessitating a need to encourage consumption of a wide range of food to enhance nutritional quality and health of the masses. It is, therefore, important that a number of different food sources should be consumed and efforts must be made to promote consumption of a wide variety of foods that are greater nutritional value. This will not only improve the nutritional value of Pakistani households' diet and health of the population in general. As stated earlier, diversity in the diet will ensure a balance of nutrients for people of all ages. The results of this study suggest that policies inclined towards income will play an important role to achieve the goal of balanced diet prevalence in Pakistan.
